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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
achieve quick detection and recovery 
of media failures by executing media 
check processing with a distinction 
between areas actually in use and not 
in use at a file system among disk 
areas of a disk array. 

SOLUTION: In a media check 
processing for checking partial 
failures of a plurality of HDDs (hard 
disk drives) composed of the disk 
array, it is determined whether each 
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array is used by the file system or not 
based on a disk source management 
table (S41, S42), and a media check 
including data reading from the 
HDDs is executed only for a stripe (a 
first stripe) used by the file system 
(S43, S44). 
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^jfiitSf— 1 2 #\ x 4 X 7M®ftC0^KX(D 
ftffl-fe 7?7u>y? iz-o^X . *tf>7*n -y 7ft7 tAA> 

i/XTj± 1 1 izx vmftztix^&m*z*ti>'cr)x*$> 
->xi>mh%\\ 

[ o o 2 5 ] Mtms i o umr>&mi) tz 



-77H 2fr^&JSlZtl&T4X?mm®.fflBiVXh 

90 {09#b§) £7<x?TUAmw.2oi l zmmt& 

T4X7mw<mmmvxb9oi3.. tmt%x.ot,z7 
iizx<ommztLX^&-t'<.x<?>nm 

17d 7 ^ e> & h . 

[0026] TlX?TV4mW.2 0\i.. 1T4X9TV 
A 2 1 fcr 4 X9T\sAnyY<Q-y22tfrt 3 m$.% 
tlX^&. T4X9TVA 2 Ui % fa?rW3y 
Yu-y2 2^m%KhWkF>T<X9Y7Ay^ M 
*tf4#*>HDD (8S*T4 X?«it) 2 1 0-0-2 1 

fcte. HDD 2 1 O-0-2 1 0-3^^-fiTiPtfiW^ 

[002 7] fa^7W3yho-72 2J2. r-f 
X7TVA 2 H*JC0#HDD2 1 O-0-2 1 0-3HJft 
177-kxZfflWtl. f^?7WayhD-72 
2tt. iKa^hn-7 2 2c7)±0Jffllg|5&^-t-7^^D 
7n*7t2 2 1i:. **V22 2kZffiz_X^&. X 
*<J 222 ttt, v>f ?D7nt 7^2 2 1 ^Hfi^l, 
*iJUirn^7A2 2 2a3&«1Sfft§ifCV^. *fcjetu 

222 fcm , 7*4x9 mm t mr—7')imt& 2 2 2 b *>- 

fiMRS*lT^4. ZOt 4 x?mW.WM'r-7"Jl>m®2 
2 2b(i, *xmwii 0*^iifi§ixl»T'fX^» 

[0028] *mtmmx'^ T4X7TuAmw2o 

WRAID5l"<Jl'X'm^tl2>t>c7)h:-th. z\<m 
HDD 2 1 0-0-2 1 0-3* { ^ffi^f-^M|; 

T4T4X9m) fcJH^&*U>. ^ffc. f^?7W 
ga2 0**RA I D 3 K/kTffl^4>ni>*^{i. H 
DD 2 1 0-0-2 1 O-30)o1bCD3£&7 : -?tmm 
(T-?T4X?m) C, ^O^l^^UT-fT-^ 

[0 02 9] fa?7HM2 0 {ft<r>T4X9T 
VA 3>hD-722) T*{i, HDD2 10-0— 210 
-3lz£-?X9g%Ztl&T 4 XfTUA 2 1<7)T4X?m 

, H 2 {c^-f i 3 (cttiS:?)* h 5 r 2 3 fcftm L 

T«l-f6. Z<7)Xb7A72 3<7>VAXit^ 1HDD 
Sfc"9 64K (Jfn) A-f 2 
£§Jl^*>'HliW*S. Xh7-fT2 3{i. ^< 
.fci loo|^l7'a-y^2 4*^tf|«$a^. ioi&a 
7o>/^2 4{i, *Xhff«^l 0<97r>f/l^XTi>. 
1 l*s-r ^^^TU-<»a2 0 (^fa;7Mg 

M2 0 ) c^t 4 x^mm^'smi-m^m&xh 

Z.^tK). T4X97UA m&.2 0<7)T4 X?ffl& 
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Mm&mzti* *xMMHSl0-«iltfiro>y^2 
1 YLJU h~8KA-f NS*T*4. mm?vv 7 2 4 

[00 303 03(4. #*Mt*Ml 0rtfc«ft$il4 
t**7*»»Ht-7*;1'1 2tf4*9TV4zi>Y 

0-5 2 207* y 2 2 2rt»r •< *?M»sai&«s 

$2 2 2 b(CfStt?itl>T < X?MfIf-//H 2 
0OT-7ffiIfaj£*1\ 

[003 1] f^x;«lfif-^H2^xyh 
1) Olfetflrcft* 4xy h y -eo£ J lHl7'n 

&xy h y £{4. -eoxy I- y Kirarof&si7'o -y 7# 

#T'*§^l)^iyo.y^^7T-f^>'XTA 1 1 fcJ: 
4. frfc. T^X^JKHWlr-^H 20#x>-hy 

[0032] r -f X^StigfSf -7> 1 2 Oct). 
#xy h y OMtf If Sxy h 'Jiflt -eosi 2 
7h5>fT#t$:i|-f J^C&oTV^. Z<r>T-f)V 

1 2 0 o&xy l- y £{4, -foxy h 'J cmrox h 7 

J3$ftX^I>A^£^-7 97>'lS££ftT^I>. & 

x h 5 4 t ±£7 5 7* oswtsss^fii. *> ox- 

[ 0 0 3 3 ] JJCK, @ 1 Off jSOtfga^xAtc&ft 
(1) *7bff^$|107K.OT>77*iI 

•suhr y 7 vmmmm. < 2 > Mtswg 1 0 

*>4>OT-7##&*®^ffi$0*!UI, (3)r^7 

?7\s4m.2ot,z&vhT--?Bwm. u)tm 
7 7 r v i mm. 2 0 tea ft h d d 7 r -f r ^w^^jta 

[0034] (DwnniioHfOfa;! 

Xh&ffiflSOjtllSfclOVVC, @4070-?-v>-h£# 
[003 51WHHH10H, 3f£H-J«Sl0 (O 
1 3tc|£v\ btifc? 4 $>7X\ *M$Atz 



8SI2 0{;:iiHf?-S. i<0fc**^MHWI10tt. r 
fc. 7r-^^Sigr*%L^va3tEJ:-ri.J:fc* { 
SPjxh9 0tO&m£fii$ia£S'*S. fit, r-r7 

? xmaffiw y 7 h 9 0 o&fi#*7 h §tnm 1 00 

[0036] *^M|J|«i0Kf<^7l/ 

4 mm 2 0 citmsfts r 477 xawiflNe y 7.1*9 

014. 09t^-TJ:3C. *^MMttll 0rt«7r^ 
;^7-ri.l lA { f-(X^7Wgl20<0f'fX?I 
^(fa^J'Ja-A) *ft3IBW)itfl7*0.y^24 
W-f 79 1 1 . dOr-f 77^^0-f^TOf&Jl7' 
o-y7240d*>. 7T^;^fiii(:i')« 
iiT^2.|&a7'n-y7 2 407a-y7#^- (M/n 7 
7##) 9 2, 9 2-0*^fc*^fi!jS$nS. dOi 
olz, rV77«jg« : affl|gy7h9 0f*l{c. 7T-f/P 
y^fAl l{Cj: , 9ffiffl$aT^^^iia7D7 7 24 
cDtit$g (Ha7o-y7#-t) 3&****lTV^^[i» S 
K y 7 h 9 0 7'$t/Jn$ < -fl, i fc T. U 7 h 
9 0mHti«l 0*^f >f77T^-f^S2 0C 

f-f77TWIIl2 0£7)r'f77^O5*>. 7r-f 
«t 0 ffiffl $ V ^ V>|ia7o -y 7 2 4 OfiUBfc T4X 

i ofrt>T4 xfTisjm^oizmm-t&xoizLx 

tdiT4Z7%W ( mT-7>l<l 2 0Od*.r-7«O 

y 7 h 9 0 &tz\±T-7)V 12 0 W>-fixOj*flf$)-g. 
A»tS^««*f«nUTaS[if 6 1 J: W 
[0037] T^77TWilB2 0P 1 ilOT-f77rP 
^3>-hD-722 (CiS»t4.iX3t-?>f 7n7'o-fe.y9- 
22 1 ) (4. *7h|f^Jil O^tT^Ts^SfffllflaW 

4 (7r>y7S 1 ) . ntfai'Tl/'OV'hn- 
9 2 2 (4. r 4 77«}(g«affl|g y 7 h 9 0 (C*4itT 
o|,-r / ^TOi&g7D.y7#-tSrtkt. 7r-f;^ 
r A 1 1 C 4: 0 ffiffl ^iiTV^v ^B«l7*n -y 7 0^37* 
n-y7#-f-£fJJ3i]U f -r77T^-f^S2 0Of -f7 
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Jt , m 3 izm-T 4 x? i mfm : 7—?)i> 1 2 zmjct 

h (X-f-yXS2 ) . 

[0038] tfefcr-fX^TW 3>-ho-722{i s 
*^Mm«10t:J:0 < 8a$ii«.ltel^n.y^##t 
T-fX77W§£H20fcJ:9«JI$*l.&Xh5'fX# 

[0039] £-fr 4 X?T)s4 3>bX3-y22l^ 

I/O** rxh5>fr<W>fXj t. tf* Httm 1 o 
*^MfiSix/CT 4 X^WMfliflHRy X h 9 0 
#tT^& rUmyv-vtWJ Xj 91bfrt>. 
r xh^XS£9^1IJIXQ-y7ICj = ^xhyAT 

[0 040] ifcfcr-fX^TW 3yhn-522ll 

bfrh. r l^aXo <y j tffcjrtf&JIXn 7^-24 
ifiist.tiX^hXb^Ar2 3^-r rxh^^TS 

< Xby AT^s = { rM/DT^ifj/rxh 
^^frSfeO^WlXoy^Rj } coma 

ro j ~ T3j comm7"n>y?£-kttXhy-(7<r) \ y. 

ttwffti roj T**. £05tS*, * 

4 X 7 7 VA mm. 2 0 tc i 0 WIS itl. X b y A X#^ 

[0041] fa?7H 3 >h 0-5 2 2(4, iftl 
Xo >y x h 5 A X#-f fc £>*tJ6f*H-£?T -3 b . 

-eo^Eftjt^mt ass ^iJtr < x?mmmT- 

X;H 2bfrt>^ ir 4X9TVAWL2on<ryf^X<r> 
xhyAr^z^x, ZoxbyAy'Zm-txbyAy' 

m^omnmmiz. %<nx b yAr^yrA^xf 
asiifc. H3t^-f7-v^.^^ji < iaT-7'/n 20 

fil lfci-5T«ffl$ilTV^MraXn-y^Srlo-C 
&StfXh7-fX(4. 7r-f/PyAfAlll:J:0l$i 

Al ll£J:oT^3*m^ltrJIXu 



[0042] fa?7H3yhn-722lifa 
?*W»1t-X/1' 1 2 0 *fWt4 i . MiKr-X/P 

1 2 0 £;* * 'J 2 2 2 tof 4 * ^SfSfSx-X;^ 
«2 2 2bfc±«3e-f* (X-f-yXS5) . 

[0043] JJEOJ: 3 fc, BfflXn >y 7fft7h 5 
4 X#^fc <WJ6ttfrt*r * -X 7 T W l£iic2 OTiTP 
*xMt#*i 0Tlir^^ru>filB2 0t: 
@#<9Xh54rwMX£#&^S^#&<,\ ffl 
U T4X?TM£S«2 0T14. *XMf-g«l OK 

[0 044] ^fttCftU m9<7)T 4 X7 : MMWm® 
')Xb9 0lZftz.X. Ml 0CT)T-fmm<7)T 4 

nwmim ) jxbioo£m^&%t>if. ^4x77^ 
-rs*2o?uu *xhth««i ofcs^f&gxn-y 

?W4X£#jfft-|>£^S:M. Z<miO(Dtm<7) 

t 4 xr&Bmmmvxh 10 77^^77 

Al lK4 9ffiffl£ftTV^|SrJIXn>y?2 4;&%tft 
hXbyAri^tXbyATm^l 0 1, 10 1-^0 

jgfaffi^ U X M 0 0 tr*X bWm 1 0 T'fflSf § 
t{4, %&frXbtftXgklO#TiX?Tl>4mt.20 

rWXilRftL. iI7n7mt7h7-f7f 

^to^jE#tts-. ^rnxxmnmi oiza yxb- 

[004 5] (2) *XbfHHai0fr^r-*S£ 

Kfc. u 2 2 2 i*i<7)7M 7.^sfii«af— yjimm 

2 2 2 b iz . H 3 CStf a? «ii« : Sr-X^ 1 2 
0*»'tStt$ixTV^««ST'. sfr*Mf*»l 0*^t^ 
7?7WiH20^fa;7W3yhD-72 
2 tTr-^^^ii^S^^ffSii/S^^ 
StcoviT. H5^7D-^-Mr#BgtT^-f 

[0046] t-f^f 4 X9T\y A -nyYu-y 22 (ft 
£7)-?^ 7n7n*7t2 2 1 ) (4. *Xhff-gffil 0 

(^77^/^7x^1 1 ) t^f4X9rvAmm. 
2 oizttLXT-frntsLfrmmmftztLh t . 

(7T77S11), if)R*ttt. r 
[0047] mzy t 4 X771-4 3>hu-y22li^ 

■tXh5-<r#-^$rKtti1-|> (7f77S12) . 
[0 04 8] mZT4 X7TUA 3yhn-722(i, 
r> X^ffjg^-r- X;l^«2 2 2 b(cf&tt$itT^ 

h^4X9w$mmrr-y)vi 2on^yY*xno 

% . Xf -y X S 1 2 UcX h 5 X##T*ggS 
h-Sxy h "J £#BS-T § ; t (c J; s by Arm 
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^(nffk-tm^ £A***X h 5 A 7*^7 r 4 /l^Xr-k 1 

S 1 3 ) . fc U #* &**t«*X h 9 4 trtt 

2 2(iXr>xrs 1 3TJBlfcf 
7/H 2 0rt<0xyHJ*)l'i8 (77/*i) * 
ttffl3&»fettffl+*jStJ:^t=3SKt* (Xr-y 7'S1 
4) . ZCDXolz. *Xh^S«10*^cor-^## 

teffl*^{£ffi#K£l^k*'J£$ftfc 1 ^K^ ^ M 
X b y A -T&MEfth 3 ? 4 X7 : m t mT-7')V 1 2 0 

[0049] f-f^rW3ybn-722(Wf7 
rsi4*3Sfrf6k. fa^rw 21tC*N/t* 

[0050] ifcr -i x?7W 3yhn-522l±. 
Xf77S 1 2T'gffiLfcXb747°#^Kt*£3£ 
A*f*X b 7 4 7#7 r >f *y^f^ 1 1 KTKCttffl 
S<lTV^*^ttt.(^'7 ! "5'7 , Sl 3) , Xf-'/TSl 
4£X=*ry7"L"CX-f-y7' , S 1 5lCjt^- jfrXhltStt 

[005 1] (3) 7*4X?7U48B2 0Ci3«'4? { 

mz. ti*?t wsfi2 ocfi^s^-^tsawaa 

fcowc, 06O7n-f-A--b£#^L7:fJWf£>. 
[0052]4\ f-(^TW21rt<0HDD2 10 
-0~2 1 0-30)3 ^HDD 2 1 0-3*%^t^*t. 
-ecOSKUrHDD (IBHDD) 2 1 0-3t«rfc*HD 
D (DrHDD) 2 10-3C£»l/C. IHHDD2 10-3 

rt«f-^*iHDD2 1 o-3cfg«-f st^k-ri.. 

StHDD, oi9*Sjtek&6HD 
Dfct. WfW:IBHDD2 10-3i:H-flFt "2 10 
-3" SrttLT&S. fciK fcajfcfcfciHDDtfr-fX 
? 7 W 4 3 v Y d- 7 2 2 £ WU? ftt H*X*7 
HDDT"$>-?"Ci^t;b : $:*'' , . 

[0053]fa;7W3yho-522 (rttf)"? 
4?v?u±<r9221) liHDD2 1 0-3*«S»Ufc 
«UcHDD (IBHDD) 2 1 0-3^r 
«HDD2lO-3fc«*1"**ftS*> Xh?4 
n#0*>3fcfll£>* b 5 4 7"a»&Jt*=»W>J: 3 t 

mtt& (xf vrs2 i ) . 

[0054] 4-fT-f^^TW3>'ho-922li. 
^h7^7ffn (nCOmmiO) <VXYyAT23 
<7)r-^flS^ftK.' -e^Xb9^7'#-tn-Clg^$ 
rV x ? *SfJlT-7> 12 0rt^xyb'JSr# 
«BLT, ^XhM7tfn«0it^h5-i72 3 
7fc££ft7^l>ifca7ay?cD4" ,: Sr<kt>l-?) # 7 



t£> (Xt"-v7°S2 2) . 

[005 5] tU Xb7^7°#-tn^-rxh5-^7° 
-y22\$. ft3feft»€.»feit"tV^4RAID«WB=« 

[0056] *1\ ff^x^TU-f3Vha-522 
l±, (iffi-rSXb5-f7 , 2 3tO^T> ES&7<T?) 
HDD 2 1 0-0~2 1 0-2*>^T-^^ajLl 1 1 
Uf77S2 3) . M:fa^7Wa>b 
D-52 211 K»ffiLfc?-**ttffll/CRAIDtf> 
J: 0 . 9*«W§&S»«m 1 1 2 9 . * 

TS24) . *l/tT4X?7l<"f ayho-522 

D2 1 o-3rt«o««c«sa&»fn 1 3SrSlftir& 

(Xf77S2 5) . ZtllzX 0 IBHDD 2 1 0-3ftCD 
f_^3&qpfHDD2 1 0-3C&fX$ftl>. 

[00 57] £*ifc**U x>5K7°#tno^-rxh 
:M 72 3**7 7-0^X7^1 HcJ:9ffiffl§ivt^ 

yha-5 2 2{i01 2{c*71!l#£fi : 5 . EP*>r'-fX 
^TU4 0VYu-y22\t. XYy4T2 3\,Z%&tl 
SjE^I'^'COHD D 2 1 0-0~2 1 0-2rt<0#^« 

K«UT : fWeftfeiifcll£9 f -^ 2 1 

1 ^Hfrf $ k££. ^-cTDBIgx-^^ffiWi&afttt 
£X h 7°2 3 fc*4*l*§rH D D 2 1 0-3l*ltf)#itti 
K»Sat»»f^2 1 2 $rMT-f^> (XT'/7*S2 6 ) . 

TS2 6T'{i. 7T-f;^X7 t Ai i(cJ:9«W8*iT 

l^V>X h 5 •< 7" 2 3 ^tfOSST-^ Thfr&ftb 
ill. ^Xr-y7-S2 6c0iMm. iE^HDD2 1 
0^)~2 1 0-2*»^tt»iiJU«:<Mli: b*vvfc*>» 7 
r^^fAl ltAOffiffl^ix-rv^Xb 7^7-2 
3<0f-^*«a-f**6- (X-r-y7-S2 3~S2 5) 
CifcKT. «PSW«WfT*t. HDD210-0 
~2 1 0-2frfe«3R»!liL**fT*rfi*v^ k ic X 9 . H 
D D k * 4 feP$tt# { **!£ffiT1~ 4 • 

[00 58] fa?7W3yho-92 2fcUf7 
7S2 5*fc'liS2 6**7"f4k. Xh7-f7'##n 

lifilt-l y^u^yM (xf77S27) , 

y ^ 'J > y h f^X h y A 7W% n j^gl^X b 5 7°# 

#&i8tfc3Wf *»c J: 9 , ffi^T. b 7 a rt xmmm 

i#m,t:lJ>E»infetb (Xf77S2 8) . 
X77W3yfn-722li XT7TS28t'*^ 
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tOO 59] &fc, tlklZ&KfctmiKHDDftcOT 
—?£mi.-f&%mTli. 7r^f;l-yXfAll(;J:0 

T^c7)SI^7-"-^iO*#aA (^fy/S 2 6) tfftfr 

— f-r-h(:iJ^TK»6 0TSrf ;<0Xf7 

[00 60] L#>U Xt" 'y7 , S2 6&X*-y7n> 

7r^^fAl lfcJOttfHSivovflrnxh 
*yA TKo^tll RAIDK;l^5fct5*tl)T-^i: 

WJttll 036»6<OT-^»#ji»B«*, l7«7o- 

[006 1] Jffa;rwayhn-72 2li, " 
*XI-ff&«Sl 0*^T-fX^TU>f^M2 OCCULT 

h?J TWfcJMSU *fDX>7>f T 2 3#7r>f/P 
^fAl lfc«kMM&hX^*a^a>£T4X?« 
Iflf-/;n 2 0izM^xm^rtl (xt-vTS 
3 1-S33). ii4-«iH5W7D-f-+-btfDX 

f^rsi i-s 13 tmmx-$>&. 

[0 0 6 2] £>U T-fcvmZ&Z-MgikK&xby 

-f7°2 31iRA I Dlw<jP5fcJ:&^»;T.fT-*cDg 

f-fX77W3yhn-722ll *Xhff-JH8l 0 

(ffa»#a^T-^) 1 3 1 t?V>feibt>tifi:, "r 
4*?7W2 1*«MW*HDD0DR-2" »HD 
DffloHJgr-^ 1 3 3 fc<^fl!JW!&S;fnffil 3 5 SriE 
LWNMJr-fT-^ (5E£t-*) t LTB3tf#"f S (X 
x-y7-S34) . ISf-?13 3^t'7h 

** "0" Or-? fc-M. SNI&WfUIftiil 3 5 
«:»§&*t-* 1 3 lie— 1(0^, 
*T-* 1 3 1 £#N&ttift|ft£ (5Efif-^ ) 1 3 5 

fc-rsc t*«T* £M&ntt&ftijR**£Si: l 
[0063] »;(:fa?7Wa>hQ-522li > 



r-*tf>#fc 3i*tt*i:$r4.X I- T2 3 
-f^TOHDD2 1 0-0-2 1 0-3F«9O^Sfc s #HD 
Dftle ##&*t-? 13 1, SSr-^ 13 3.* 

tdmmmmmm (jeat-? ) 1 3 5 

(Xf77S35) . ZZX'te. *XMftM8l 0A>^> 
»f-?tl S*B*Tf§5g3 *ufc r- * 
H D D#*H D D 2 1 0 -0T*J> *) . Xby4 T2 3ti5^ 
Tft*T-:W^§ftT^I>HDD#HDD2 1 0-3 
T&5i>«0t-tSt. HDD2 1 0-Otj»ttS«#a^. 
T-^13 lCO^a^l 32fc. HDD2 10-l&tf 

2 1 o-acJttiHjfcy-* 1 3 3*>#§&*i 34 
t, hdd 2 i o-3izn? mmfmmm (kmt- 

9 ) 1 3 5 1 3 6 fc Ztl?tl'uhtl& . 

ClittiO. ttPt Lfc H D D?)t- ?f£fSf)iHCfgfS£ 

[0064] fU^TWny hn-52 2{±X-f>y 
7°S 3 5 £$?7"3"!> t „ Xf77S3 3T#IL^f^ 
X^'SM^M^r-f )V 12 0 f*K0x>- h 'J Oftg. 
0 r-^0#§ ii^^t tz X h 7 -i T 2 3 Wffiffl 
c^^i^tf i x? ) SMW&T-7')\'\ 2 Ortoiy 

by arts*, jmRii>km**7fctiLo£9mti> 

(Xr-y7°S36) . 

[006 5] Srfc. T-ftngtiLm&tK&XYy 
4T23tf7T4)Ui/XTAl 1 fci OffiffiSixTHS 
*§-£«i. r-fX?7W 3yhn-5 2 2{±iiSOR 
AID*ffifcJ:4T-*»Sa*£fT'3 (^f»/7S3 
7) . T-*»&a*R*TftJgS*lfc?- 
* GKt-*) k, S^r-^OlSlrtJfcifc&HDD 
rtfBSfcfHASivO^T-? (IBr-?) t, RtX 
b 5^7"2 3fc:*4ilTV^4»|OHDDrtfl«fc:«|rtS 
tlX^&'VJf- 4^-9 {\WV)T4T-9) termer* 

[0066] (4)T4X?7\s4mW.20lzm&H 
ittC. fVx;7Wgl20i:JJitl»HDD^f-f7 

[0067]fa;rw3>'bD-722ii hd 

D^r-fT^lt^U{flgayho-7 2 2fi0*-r5 

X7TV4 3yhn-722li HDD^f^iS 
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